a2 United States Patent

US009411814B2

10) Patent No.: US 9,411,814 B2

Kluesing et al. 45) Date of Patent: Aug. 9, 2016
(54) PREDICTIVE CACHING AND FETCH (56) References Cited
PRIORITY
U.S. PATENT DOCUMENTS
(71)  Applicant: Dropbox, Inc., Houston, CA (US) 2002/0083160 Al*  6/2002 Middleton ............... GOGF 8/60
709/221
(72) Inventors: Daniel Kluesing, San Francisco, CA 2004/0224675 AL* 11/2004 PuskoOr .oooooovovo Hoﬂ“sg/%{(l)g
(US); Rasmus Andersson, San 2008/0270379 Al* 10/2008 Ramakrishna .... GO6F 17/30864
Francisco, CA (US) 709/203
2009/0049475 Al*  2/2009 Green ............... HOAN 5/765
. . 725/44
(73) Assignee: Dropbox, Inc., San Francisco, CA (US) 2010/0082397 Al*  4/2010 Blegen .................. G06Q 30/02
705/14.58
(*) Notice:  Subject to any disclaimer, the term of this 2012/0023190 Al*  1/2012 Backholm .............. H047\3/9;12/ }5
patent is extended or adjusted under 35 2012/0220272 AL* 82012 HUSDEY ..ovvrorrcrrnnen HOAL 67/04
U.S.C. 154(b) by 272 days. 455/414.1
2014/0223423 Al* 82014 Alsina .........cccoeueens GOGF 8/65
717/173
(21)  Appl. No.: 14/148,119 2015/0039678 Al*  2/2015 Bilinski .......... GOGF 17/30017
709/203
Tad- 2015/0156609 Al* 6/2015 Davis .....ccccevveenee H04W 4/021
(22) Filed: Jan. 6,2014 455/457
(65) Prior Publication Data * cited by examiner
Primary Examiner — Hiep Nguyen
US 20150193347 Al Jul. 9, 2015 (74) Attorney, Agent, or Firm — Polsinelli PC
(51) Int.Cl 57 ABSTRACT
G0;$F }2 /08 (2016.01) Predicting what content items a user finds important and
GO6F 17/30 (200 6.01) sending those items to a cache on the user’s device at times
' when doing so will not drain resources and will not result in
(52) US.CL expensive data rates. Applying a ranking function that exam-
cre ... GO6F 17/30132 (2013.01); GO6F 12/0862 ines recency and other content metadata associated with the
(2013.01); GOGF 12/0888 (2013.01) user’s content items stored in a synchronized content man-
(58) Field of Classification Search agement system. Determining how much of a ranked list of

CPC .......... GOG6F 17/30902; GOGF 12/0888; GOGF
12/0862
See application file for complete search history.

200

content items to cache and deciding when is a good time to
send content items to the local cache.

17 Claims, 8 Drawing Sheets

\

Generating File Score for Content items Stored in a Synchronized Content Management 210
System
"2
. A . R . 220
Receiving Indication of an Amount of Free Space Available on a Client Device YN
4
Calculating Fetch Priority for Content Items Associated with the Client Device and Stored in |~ 230
the Synchronized Content Management System
Selecting a Subset of the Content items Based on Fetch Priority and a Percentage of Free I~ 240
Space on the Client Device
v
Determining that the Client Device Has a Predetermined Requisite Stamina Y\ 260
Automatically Sending the Subset of the Content Items to the Client Device for Caching
NS 280




US 9,411,814 B2

Sheet 1 of 8

Aug. 9,2016

U.S. Patent

00 b,

Ya01

T 24n3l4

&%is
o5
penomy

—

R ——

A

91| 9MPON 3ulyse))

o1 OINPOW SoaAieiy

f

ZET 2NPOW UDIRIINOIIUAS

oet ampony Bupeys

H21 SINDOW BORBMEON

801 2inpow jojednusyny

pe L enpoy wewsheuey WNoooy

o1 SMpOW soBLSY B8N

ﬁ 624 S0RHAE SUORBIIINUILIOTY

904 woshs wawsbouey wewon

s

™ .2?}«\?}1}

%
ﬂ POL A
W RICPAIRN ;
( j
S /ff\i\
%
M‘
T4
Frr s = L
01 603 Yoy - Caay bzl




US 9,411,814 B2

Sheet 2 of 8

Aug. 9,2016

U.S. Patent

Z 24n3d14

08z 7\

Butyoe) 10} 221A3 g 1USID Byl 01 SWIAY| JUSLUOD) BU1 JO 125gNS 3yl SuIpuUas Ajjeonewoiny

0

0

09¢

eulwelS 31ISINbayY pauiwial1apald e SEH 92IA3(] U1 9yl 1By} Buiujwua1aq

A

0

ove

921AR( U1 BY} uo deds
99.4 J0 93e3ua219d € pue Aol Y2184 UO paseq SWaY| JU3U0D) 3yl 0 1asqns e Sugds|as

A

0g¢

wa3sAS JuaWwadeuep JUSIUO0) PAZIUOIYIUAS Ayl
Ul P3403S pUE 3D1A3(J 1USID BY1 YlM paleIdossSy SWialf 1uaiuo)) 104 Ajuond ydia4 Sunendjed

£

0cc

22IA3( IUBID B UO 3|qejieny ddeds 394 JO 1UNOWY UB JO uonedipu| SuiaisdaY

1

e 2 2

01¢

WwidlsAs
1UaWaBeUB|A 1UBILUOYD) PBZIUCIYDUAS B Ul PaJ0IS SWSY| 1UBIUOY 104 2402S 3ji4 Sunesausg

uigag

00¢



US 9,411,814 B2

Sheet 3 of 8

Aug. 9,2016

U.S. Patent

€ a.ndi4

06t

AluoLd yoia4 Sutuwiialag

%

o
0
o

AioLid yoia4 Sutuiussiag

A

0L€

sajqenen 01 syyiopn SuiAjddy

9

sa3udJagald pauyag-1asn Suniaday

09¢

9

]9na7 AlilenD uoueluasaiday Suluiwexy

o
=4
o

2100S JUAS e SuIARIdY

%

o
™M
o

uonedipuj sdueliodw| pauuld e Suinisaay

%

0ce

9zi1S 9|14 Furuiwexy

%

s S S8R A

94025 9|14 dn upjoo]

01€

00¢



US 9,411,814 B2

Sheet 4 of 8

Aug. 9,2016

U.S. Patent

WRISAS JUDUWLFRURHY JUIUO))
POZIUONOUAS WIOIT 2[qRIeAY

ayor7) 10J HOIO]

sy

v 94n3y

{lewibuo) podssed
(fyqend ©05) anpayosTeng
(Awenb %01) sarou
{Ainenb %01 ) 00|
(Agenb %01} anpayasTsng

(Auenb % 05) podssed
{Ayenb 9,01 ) vodssed

3218 1101 135}

g9 0¢

DZIH DL O

g9 0l



US 9,411,814 B2

Sheet 5 of 8

Aug. 9,2016

U.S. Patent

66

[4%7

OT¥

801

90

Ly

148)%

[44)%

gt 9an3i4

9iv



US 9,411,814 B2

Sheet 6 of 8

Aug. 9,2016

U.S. Patent

09%

0SS

ovs

0€s

0¢s

01§

g 24n8i4

2

aINPayYds yo1a4 /a1ey ysia4 Sunsnipy

A

0

BUIWEIS 321A3 IUa{D Suitiwiaiaqg

0

301A9( 1UdI|D AQ paduaLIadx3 suoRpuo)) ydomiaN Sutuiwexy

A

0

321AD(] 1UDID) DY1 4O djY0Jd ddempleH e Sutuiwexy

0

0

921A9(J U1 Y3 Ul 8417 AJenieg O 1unowy ue Suluiwex3

\7

0

321A2Q JUBI|D B U0 2oeds 9344 0 Junowy ue Suiulwuexy

005§



US 9,411,814 B2

Sheet 7 of 8

Aug. 9, 2016

U.S. Patent

v9 a.ngi4

BHAR

e 6E9

9g9

=
e ]

.“Nmm ,é,z«. Y e b5 mNm ON@ m.ﬁm

ze9 |
009




US 9,411,814 B2

Sheet 8 of 8

Aug. 9, 2016

U.S. Patent

v

b-

S19

"

g9 a4n314

049

\ \ 599

82iAa(] aoIne(]
abeioig nding

soepay|

uonedIiunuwio]

i

89
099 1esdiun |< sbpug |/ O

Y

/

069

s

A ﬁ

A 4

syuauodion
aoelisiy]
Jasn

589
A

959 10852001

049



US 9,411,814 B2

1
PREDICTIVE CACHING AND FETCH
PRIORITY

TECHNICAL FIELD

The present technology pertains to storing content, and
more specifically pertains to caching content that is stored in
a content management system.

BACKGROUND

A traditional paradigm for storing digital content involves
storing content locally on the electronic device; however, as
the user builds a collection of content items and storing it
locally, the amount of free storage decreases. A content man-
agement system can also be used to synchronize content
items between electronic devices; however, frequent syn-
chronization can involve limited or nonexistent access, can
drain computing resources, consume network bandwidth, and
can involve a financial obligation when data transfer is
charged as a commodity. Similarly, storing a large collection
of'content in a content management system rather than locally
to avoid local storage limitations does not adequately address
the problems associated with limited or nonexistent access,
the consumption resources, or data rates.

Therefore, what is needed are techniques for reliably giv-
ing users quick access to content items that are important to
them without draining computer resources.

SUMMARY

Additional features and advantages of the disclosure will
be set forth in the description which follows, and in part will
be obvious from the description, or can be learned by practice
of the herein disclosed principles. The features and advan-
tages of the disclosure can be realized and obtained by means
of the instruments and combinations particularly pointed out
in the appended claims. These and other features of the dis-
closure will become more fully apparent from the following
description and appended claims, or can be learned by the
practice of the principles set forth herein.

Disclosed are systems, methods, and non-transitory com-
puter-readable storage media for reliably giving users quick
access to content items that are important to them without
draining computer resources. The disclosed technology can
predict what content items a user finds important and can send
those items to a cache on the user’s device at times when
doing so will not drain resources and will not result in expen-
sive data rates.

Predicting what items a user will want locally cached can
involve applying a ranking function to all ofthe user’s content
items stored in a synchronized content management system.
The ranking function can involve a score that is generated
based on the recency of the content items being opened,
shared, edited, emailed, etc. The ranking function can involve
a plurality of variables including whether a user explicitly
states that a content item is important, how frequently a con-
tent item is modified, whether the content item is also stored
in a lower resolution, etc.

Additionally, the disclosed technology can base how much
of the content should be cached on the user’s device based on
how much free space is available on the device and using only
aportion of the free space. The most important content items,
i.e. the top of the ranked list, can be selected until the point
where adding a new content item would exceed the allocated
portion of free space.
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Similarly, the disclosed technology can involve deciding
when is a good time to send content items to the local cache.
This can involve examining a device’s stamina, e.g. free
space, battery life, hardware profile, network conditions,
whether data transfer will involve data rates, etc. Depending
on the state of the device’s stamina, the technology can estab-
lish and dynamically adjust when and how content items are
sent to the local cache.

The disclosed technology also involves user interface ele-
ments for simple navigation in a system that predicts what
content items a user finds important and send those items to a
cache on the user’s device at times when doing so will not
drain resources and will not result in expensive data rates.

BRIEF DESCRIPTION OF THE DRAWINGS

The above-recited and other advantages and features of the
disclosure will become apparent by reference to specific
embodiments thereof which are illustrated in the appended
drawings. Understanding that these drawings depict only
exemplary embodiments of the disclosure and are not there-
fore to be considered to be limiting of its scope, the principles
herein are described and explained with additional specificity
and detail through the use of the accompanying drawings in
which:

FIG. 1 shows an exemplary configuration of devices and a
network in accordance with the invention;

FIG. 2 shows an exemplary method of selecting content
items to send to a client device for caching according to some
embodiments of the disclosed technology.

FIG. 3 shows an exemplary method of calculating a fetch
priority for content items according to some embodiments of
the disclosed technology.

FIG. 4A shows a representation of a ranked list of content
items according to some embodiments of the disclosed tech-
nology.

FIG. 4B shows an exemplary user interface for displaying
content items that are stored in a synchronized content man-
agement system to a user;

FIG. 5 shows an exemplary method of adjusting a fetch rate
and fetch schedule for requesting items to be cached from a
synchronized content management system based on a client
device stamina;

FIG. 6A shows an exemplary possible system embodiment
for implementing various embodiments of the present tech-
nology; and

FIG. 6B shows an exemplary possible system embodiment
for implementing various embodiments of the present tech-
nology.

DESCRIPTION

Various embodiments of the disclosure are discussed in
detail below. While specific implementations are discussed, it
should be understood that this is done for illustration pur-
poses only. A person skilled in the relevant art will recognize
that other components and configurations may be used with-
out parting from the spirit and scope of the disclosure.

The disclosed technology addresses the need in the art for
techniques for reliably giving users quick access to content
items that are important to them without draining computing
resources. The disclosed technology makes it fast and simple
to find content items that are important to a user. More spe-
cifically, he disclosed technology can predict what content
items that a user finds important and can send those items to
a cache on the user’s device at times when doing so will not
drain resources and will not result in expensive data rates.
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This can be particularly useful if traveling to a region with
expensive data rates or lack connectivity.

With respect to implementing various embodiments of the
disclosed technology, an exemplary system configuration 100
is shown in FIG. 1, wherein electronic devices communicate
via a network for purposes of exchanging content and other
data. The system can be configured for use on a wide area
network such as that illustrated in FIG. 1. However, the
present principles are applicable to a wide variety of network
configurations that facilitate the intercommunication of elec-
tronic devices. For example, each of the components of sys-
tem 100 in FIG. 1 can be implemented in a localized or
distributed fashion in a network.

In system 100, a user can interact with content manage-
ment system 106 through client devices 102,,102,,...,102,
(collectively “102”) connected to network 104 by direct and/
or indirect communication. Content management system 106
can support connections from a variety of different client
devices, such as desktop computers; mobile computers;
mobile communications devices, e.g. mobile phones, smart
phones, tablets; smart televisions; set-top boxes; and/or any
other network enabled computing devices. Client devices 102
can be of varying type, capabilities, operating systems, etc.
Furthermore, content management system 106 can concur-
rently accept connections from and interact with multiple
client devices 102.

A user can interact with content management system 106
via a client-side application installed on client device 102,. In
some embodiments, the client-side application can include a
content management system specific component. For
example, the component can be a stand-alone application,
one or more application plug-ins, and/or a browser extension.
However, the user can also interact with content management
system 106 via a third-party application, such as a web
browser, that resides on client device 102, and is configured to
communicate with content management system 106. In either
case, the client-side application can present a user interface
(UI) for the user to interact with content management system
106. For example, the user can interact with the content
management system 106 via a client-side application inte-
grated with the file system or via a webpage displayed using
a web browser application.

Content management system 106 can make it possible for
auser to store content, as well as perform a variety of content
management tasks, such as retrieve, modify, browse, and/or
share the content.

Content management system 106 can include caching
module 116 that sends content to be cached in client device
102. The content can be that which a user accesses frequently,
indicates as a ‘favorite’, or that it otherwise important. This
content can be cached on client device 102.

Caching module 116 can prioritize a list of content items
stored for a user and can automatically send a subset of the
content items representing high-priority content items to cli-
ent 102 for caching. Caching module 116 can determine
high-priority content items by generating a scaling factor for
all of the content items stored for a user and selecting a subset
of content items having a threshold scaling factor.

Additionally, caching module 116 can use information
about client device 102 to decide when and how much content
to cache. For example, caching module can use information
about client’s 102 battery life, free space, hardware capabili-
ties, network connection type, cost associated with connec-
tion over a network, etc. to determine when and how to cache
content items.

Also, content can be cached on client device 102 in one or
more representation quality levels. For example, a thumbnail
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4

version of a high-resolution image can be cached on client
device 102 and, when selected, can be displayed while
retrieving the full-resolution image from content manage-
ment system 106.

Prioritization of the list of content items stored for auser in
a synchronized content management system, selection of a
subset of content items, determination of device 102 stamina,
and other caching techniques are explained in greater detail
below.

Additionally, content management system 106 can make it
possible for a user to access the content from multiple client
devices 102. For example, client device 102, can upload con-
tent to content management system 106 via network 104. The
content can later be retrieved from content management sys-
tem 106 using the same client device 102, or some other client
device 102,. Depending on the circumstances, content can be
cached on the same client device 102,, other client device
102,, both the same client device 102, and the other client
device 102, or neither.

To facilitate the various content management services, a
user can create an account with content management system
106. The account information can be maintained in user
account database 150. User account database 150 can store
profile information for registered users. In some cases, the
only personal information in the user profile can be a user-
name and/or email address. However, content management
system 106 can also be configured to accept additional user
information.

User account database 150 can also include account man-
agement information, such as account type, e.g. free or paid;
usage information, e.g. file edit history; maximum storage
space authorized; storage space used; content storage loca-
tions; security settings; personal configuration settings; con-
tent sharing data; etc. Account management module 124 can
be configured to update and/or obtain user account details in
user account database 150. The account management module
124 can be configured to interact with any number of other
modules in content management system 106.

An account can be used to store content, such as digital
data, documents, text files, audio files, video files, etc., from
one or more client devices 102 authorized on the account. The
content can also include folders or other mechanisms of
grouping content items together with different behaviors,
such as collections, playlists, albums, etc. For example, an
account can include a public folder that is accessible to any
user. The public folder can be assigned a web-accessible
address. A link to the web-accessible address can be used to
access the contents of the public folder. In another example,
an account can include a photos folder that is intended for
photos and that provides specific attributes and actions tai-
lored for photos; an audio folder that provides the ability to
play back audio files and perform other audio related actions;
or other special purpose folders. An account can also include
shared folders or group folders that are linked with and avail-
able to multiple user accounts. The permissions for multiple
users may be different for a shared folder.

The content can be stored in content storage 160. Content
storage 160 can be a storage device, multiple storage devices,
or a server. Alternatively, content storage 160 can be a cloud
storage provider or network storage accessible via one or
more communications networks. Content management sys-
tem 106 can hide the complexity and details from client
devices 102 so that client devices 102 do not need to know
exactly where the content items are being stored by content
management system 106. In one variation, content manage-
ment system 106 can store the content items in the same
folder hierarchy as they appear on client device 102,. How-
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ever, content management system 106 can store the content
items in its own order, arrangement, or hierarchy. Content
management system 106 can store the content items in a
network accessible storage (SAN) device, in a redundant
array of inexpensive disks (RAID), etc. Content storage 160
can store content items using one or more partition types,
such as FAT, FAT32, NTFS, EXT2, EXT3, EXT4, ReiserFS,
BTRFS, and so forth.

Content storage 160 can also store metadata describing
content items, content item types, and the relationship of
content items to various accounts, folders, or groups. The
metadata for a content item can be stored as part of the content
item or can be stored separately. In one variation, each content
item stored in content storage 160 can be assigned a system-
wide unique identifier.

Content storage 160 can decrease the amount of storage
space required by identifying duplicate files or duplicate seg-
ments of files. Instead of storing multiple copies, content
storage 160 can store a single copy and then use a pointer or
other mechanism to link the duplicates to the single copy.
Similarly, content storage 160 can store files more efficiently,
as well as provide the ability to undo operations, by using a
file version control that tracks changes to files, different ver-
sions of files (including diverging version trees), and a change
history. The change history can include a set of changes that,
when applied to the original file version, produce the changed
file version.

Content management system 106 can be configured to
support automatic synchronization of content from one or
more client devices 102. The synchronization can be platform
agnostic. That is, the content can be synchronized across
multiple client devices 102 of varying type, capabilities, oper-
ating systems, etc. For example, client device 102, caninclude
client software, which synchronizes, via a synchronization
module 132 at content management system 106, content in
client device 102,’s file system with the content in an associ-
ated user account. In some cases, the client software can
synchronize any changes to content in a designated folder and
its sub-folders, such as new, deleted, modified, copied, or
moved files or folders. The client software can be a separate
software application, can integrate with an existing content
management application in the operating system, or some
combination thereof. In one example of client software that
integrates with an existing content management application, a
user can manipulate content directly in a local folder, while a
background process monitors the local folder for changes and
synchronizes those changes to content management system
106. Conversely, the background process can identify content
that has been updated at content management system 106 and
synchronize those changes to the local folder. The client
software can provide notifications of synchronization opera-
tions, and can provide indications of content statuses directly
within the content management application. Sometimes cli-
ent device 102, may not have a network connection available.
In this scenario, the client software can monitor the linked
folder for file changes and queue those changes for later
synchronization to content management system 106 when a
network connection is available. Similarly, a user can manu-
ally stop or pause synchronization with content management
system 106.

A user can also view or manipulate content via a web
interface generated and served by user interface module 122.
For example, the user can navigate in a web browser to a web
address provided by content management system 106.
Changes or updates to content in the content storage 160
made through the web interface, such as uploading a new
version of a file, can be propagated back to other client
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devices 102 associated with the user’s account. For example,
multiple client devices 102, each with their own client soft-
ware, can be associated with a single account and files in the
account can be synchronized between each of the multiple
client devices 102.

Content management system 106 can include a communi-
cations interface 120 for interfacing with various client
devices 102, and can interact with other content and/or ser-
vice providers 109, 109,, . . ., 109, (collectively “109) via
an Application Programming Interface (API). Certain soft-
ware applications can access content storage 160 via an API
on behalf of a user. For example, a software package, such as
an app on a smartphone or tablet computing device, can
programmatically make calls directly to content management
system 106, when a user provides credentials, to read, write,
create, delete, share, or otherwise manipulate content. Simi-
larly, the API can allow users to access all or part of content
storage 160 through a web site.

Content management system 106 can also include authen-
ticator module 126, which can verify user credentials, secu-
rity tokens, API calls, specific client devices, and so forth, to
ensure only authorized clients and users can access files.
Further, content management system 106 can include analyt-
ics module 134 module that can track and report on aggregate
file operations, user actions, network usage, total storage
space used, as well as other technology, usage, or business
metrics. A privacy and/or security policy can prevent unau-
thorized access to user data stored with content management
system 106.

Content management system 106 can include sharing mod-
ule 130 for managing sharing content publicly or privately.
Sharing content publicly can include making the content item
accessible from any computing device in network communi-
cation with content management system 106. Sharing content
privately can include linking a content item in content storage
160 with two or more user accounts so that each user account
has access to the content item. The sharing can be performed
in a platform agnostic manner. That is, the content can be
shared across multiple client devices 102 of varying type,
capabilities, operating systems, etc. The content can also be
shared across varying types of user accounts.

In some embodiments, content management system 106
can be configured to maintain a content directory identifying
the location of each content item in content storage 160. The
content directory can include a unique content entry for each
content item stored in the content storage.

A content entry can include a content path that can be used
to identity the location of the content item in a content man-
agement system. For example, the content path can include
the name of'the content item and a folder hierarchy associated
with the content item. For example, the content path can
include a folder or path of folders in which the content item is
placed as well as the name of the content item. Content
management system 106 can use the content path to present
the content items in the appropriate folder hierarchy.

A content entry can also include a content pointer that
identifies the location of the content item in content storage
160. For example, the content pointer can include the exact
storage address of the content item in memory. In some
embodiments, the content pointer can point to multiple loca-
tions, each of which contains a portion of the content item.

In addition to a content path and content pointer, a content
entry can also include a user account identifier that identifies
the user account that has access to the content item. In some
embodiments, multiple user account identifiers can be asso-
ciated with a single content entry indicating that the content
item has shared access by the multiple user accounts.
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To share a content item privately, sharing module 130 can
be configured to add a user account identifier to the content
entry associated with the content item, thus granting the
added user account access to the content item. Sharing mod-
ule 130 can also be configured to remove user account iden-
tifiers from a content entry to restrict a user account’s access
to the content item.

To share content publicly, sharing module 130 can be con-
figured to generate a custom network address, such as a
uniform resource locator (URL), which allows any web
browser to access the content in content management system
106 without any authentication. To accomplish this, sharing
module 130 can be configured to include content identifica-
tion data in the generated URL, which can later be used to
properly identify and return the requested content item. For
example, sharing module 130 can be configured to include the
user account identifier and the content path in the generated
URL. Upon selection of the URL, the content identification
data included in the URL can be transmitted to content man-
agement system 106 which can use the received content iden-
tification data to identify the appropriate content entry and
return the content item associated with the content entry.

In addition to generating the URL, sharing module 130 can
also be configured to record thata URL to the content item has
been created. In some embodiments, the content entry asso-
ciated with a content item can include a URL flag indicating
whether a URL to the content item has been created. For
example, the URL flag can be a Boolean value initially set to
0 or false to indicate that a URL to the content item has not
been created. Sharing module 130 can be configured to
change the value of the flag to 1 or true after generating a URL
to the content item.

In some embodiments, sharing module 130 can also be
configured to deactivate a generated URL. For example, each
content entry can also include a URL active flag indicating
whether the content should be returned in response to a
request from the generated URL. For example, sharing mod-
ule 130 can be configured to only return a content item
requested by a generated link if the URL active flag is set to 1
or true. Thus, access to a content item for which a URL has
been generated can be easily restricted by changing the value
of'the URL active flag. This allows a user to restrict access to
the shared content item without having to move the content
item or delete the generated URL. Likewise, sharing module
130 canreactivate the URL by again changing the value of the
URL active flag to 1 or true. A user can thus easily restore
access to the content item without the need to generate a new
URL.

While content management system 106 is presented with
specific components, it should be understood by one skilled in
the art, that the architectural configuration of system 106 is
simply one possible configuration and that other configura-
tions with more or less components are also possible.

As explained above, content management system 106 can
include caching module 116 that generates a prioritized list of
content items and automatically sends a subset of content
items that represent high-priority content items to client 102
for caching. In some embodiments of the disclosed technol-
ogy, generation of the prioritized list involves generating a
scaling factor based on metadata associated content items and
for all of the content items stored in content management
system 106.

Caching module 116 can also assign metadata values to
content items. Some embodiments of the disclosed technol-
ogy involve caching module 116 assigning content items with
a File Score and dynamically maintaining the File Score for
the content items as it changes due to user interaction with
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caching module 116. The File Score can be an estimate of the
probability that the user will want to access each particular
content item on their client device 102. For example, content
management system 106 can create a File Score based on the
recency of a group of events.

In some embodiments of the disclosed technology, creat-
ing a File Score based on recency can involve examining a
last-opened or last-modified metadata value. In some other
embodiments, caching module 116 can examine multiple
more-detailed recency-related metadata values, weight each
value, and generate a File Score. For example, caching mod-
ule 116 can create a File Score by examining and weighting
metadata values relating to how recently the item was opened
from an interface from content management system 106, how
recently the item was opened in another application, how
recently the item was shared by a user of client device 102,
how recently the content item was shared to a user of client
device 102, how recently the content item was shared by a
user of client device 102 via another device, how recently the
content item was edited by the user of client device 102, how
recently the content item was opened by a user of client device
102 via another non-mobile device, etc.

In addition to generating a priority list of content items to
cache on client device 102, caching module 116 can also carry
out a Caching Strategy. A caching strategy can involve deter-
mining when and how much content to send to client device
102 for caching based on a condition of client device 102. In
some embodiments of the disclosed technology, caching
strategy can involve examining an amount of free memory
space available in client 120 to define how much of that free
space should be used to cache content items from content
management system 106 and, consequently, which top items
from the priority list should be sent to client device 102.

In some embodiments, caching module uses a predeter-
mined percentage of client device’s 102 total free space. For
example, caching module 116 can use the higher of twenty
percent of free space on client device 102 or one hundred
megabyte. As the user of client device 102 adds or deletes data
from client device 102, this percentage will change to accom-
modate a larger or smaller cache and content items are evicted
or fetched accordingly. In some embodiments, a time-based
smoothing function is applied when content is fetched or
evicted to prevent thrashing and poor system performance.

Caching strategy can also involve determining client
device’s 120 ability to inexpensively download, store, and
process the caching of content items. This ability, also
referred to as “Client Device Stamina”, is discussed in greater
detail below.

When using a caching strategy tied to device free space,
different devices will have different cache sizes based on the
device’s specifications and usages. Accordingly, basing a
caching strategy on free space in client device 102 can
encourage platform agnosticism. This is because the caching
module 116 can maintain a global priority list of content items
(e.g. by using File Score), receive a request from any client
device 102, independent of its specifications, and cache con-
tent items to only fill a portion of client device 102 so as not
to unreasonably degrade client device stamina.

FIG. 2 shows method 200 of selecting content items to send
to a client device for caching according to some embodiments
of'the disclosed technology. Method 200 involves generating
a File Score for all content items stored in a synchronized
content management system at block 210 and receiving infor-
mation from a client device indicating an amount of free
space available on the client device at block 220.

Next, method 200 involves calculating Fetch Priority for
content items that are associated with the client device and
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that are stored in the synchronized content management sys-
tem at block 230. Fetch Priority is score given to all content
items associated with a particular user account in an attempt
to hypothesize that content the user wants cached on a client
device associated with that user account.

While the File Score is a global value that can be based on
a more narrow set of metadata (e.g. recency-related meta-
data), Fetch Priority is value individually tailored to form
strategy for providing content items on a per-device basis.
Indeed, in some embodiments of the disclosed technology,
the File Score is a factor in calculating Fetch Priority. Client
Device Stamina and other variables can be used in a Fetch
Priority calculation and are explained in greater detail below.

After calculating Fetch Priority, method 200 involves
selecting a subset of the content items based on Fetch Priority
and a percentage of the free space in the client device avail-
able for caching content items stored in the synchronized
content management system. Selecting a subset of content
items can involve generating a ranked list of content items
based on Fetch Priority and selecting content items from the
list with higher Fetch Priority values until the amount of free
space for caching is full. Additionally, selecting a subset of
content items can involve adding content items explicitly
requested in the user account.

Some embodiments of the disclosed technology involve
storing multiple varying quality representations of content
items that have been previously transcoded or transcoding
content items into one or more varying quality representa-
tions and storing them. Fetch priority can be for each of the
representations and its definition can be weighted to encour-
age caching of a lower quality representation in lieu of or in
preemption to a higher quality representation.

Once a subset of content items is selected, method 200
involves determining that the client device has adequate client
stamina (explained below) at block 260 and automatically
sending the subset of content items to the client device for
caching at block 280.

Although specific steps are shown in FIG. 2, in other
embodiments the method can have more or fewer steps.

As explained above, a Fetch Priority calculation can use a
number of factors for individually tailoring a strategy for
caching content items on a per-device basis. The following
exemplary factors can be used:

File Size: the size of the content item;

Pinned Importance: a value representing whether or not or
representing a degree to which a user explicitly marks a
content item as subjectively important, as a favorite item, etc;

File Score: a score maintained by the content management
system (as explained above);

Sync Score: a value representing how frequently a content
item is changed in the content management system; and

Representation Quality: a percentage describing the degree
of quality of the content item when compared to an original
(e.g. a thumbnail representation of a photo can have a lower
Representation Quality percentage).

The various factors in a Fetch Priority calculation can also
be weighted and factored in algorithms that attempt to guess
how a user might prefer content items that are cached in a
client device.

In some embodiments, the Fetch Priority value is defined
as:

Fetch Priority=(Pinned Importance®*Weight Given to
Pinned Importance)+(File Score*Weight Given

to File Score)+((1/Representation Quality)+
Weight Given to File Size)-(Sync Score).

Using this function, the Weight Given to Pinned Impor-
tance can be set to ensure that content items that are pinned as
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important, favorite, etc. are ensured a place in the cache.
Likewise, Sync Score can be set to a value such that only files
with a positive Fetch Priority value should be cached.

FIG. 3 shows method 300 of calculating a fetch priority for
content items according to some embodiments of the dis-
closed technology. Method 300 involves looking up the File
Score ofa content item at block 310, examining the file size of
the content item at block 320, receiving a Pinned Importance
indication at block 330, and receiving a Sync Score at block
340.

Method 300 also involves examining the Representation
Quality level of a content item at block 350. As explained
above, a content item can be stored (or transcoded and stored)
in a synchronized content management system in a plurality
of Representation Quality levels and the varying-quality ver-
sions content item can have different Fetch Priority values.
Therefore, so long as the other variables cause the Fetch
Priority function to rank more than one varying-quality ver-
sion of the same content item high enough, the more than one
version can be cached on a client device.

Method 300 also involves receiving user-defined prefer-
ences at block 360, the user-defined preferences relating to
which content items are cached, how content items are
cached, when content items are cached, etc.

In addition, Fetch Priority can be calculated by using rules
put into place by an operator of the content management
system. For example, the content management system can
enforce rules that promote higher Fetch Priority values for a
particular content item type, e.g. camera uploads. Similarly,
the content management system can enforce maximum size
limits to disallow large sized content items, e.g. over five
hundred megabytes.

Next, method 300 involves applying weights to the above
received and examined variables at block 370 and calculating
a Fetch Priority based on a weight at block 380 and the Fetch
Priority result is modified per the user-defined preferences at
block 390.

Although specific steps are shown in FIG. 3, in other
embodiments the method can have more or fewer steps.

FIG. 4A shows a representation of a ranked list of content
items according to some embodiments of the disclosed tech-
nology. Items are ranked based on Fetch Priority with the
more highly prioritized content items on the top of the list.
One quarter (ten gigabytes) of client device free space is
dedicated to cache content items from a synchronized content
management system. Accordingly the portion of the ranked
list for the cache is less than or equal to ten gigabytes whereas
the same portion plus the next ranked content items exceeds
ten gigabytes. The remaining portion is not cached, but
remains available from a synchronized content management
system.

FIG. 4B shows an exemplary user interface 499 for dis-
playing content items that are stored in a synchronized con-
tent management system to a user. Individual interface ele-
ments 402, 404, 406, 408, 410, 412 can be used to access
content items. Also, the individual interface elements 402,
404, 406, 408, 410, 412 can each include an indicator 401,
403, 405, 409 to indicate the maximum quality level for the
content items that are cached on a device. For example, a
filled circle indicator 409 can indicate a full one-hundred
percent quality representation of content item 410 is cached,
a half filled indicator 401 can indicate a fifty-percent quality
representation of content item 402 is cached, less-than half
filled indicator 405 can indicate a less than fifty-percent qual-
ity representation of content item 406 is cached, and the
absence of an indicator can indicate that content items 408,
412 are not cached.
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Content elements represented by interface elements 402,
406, 410 are cached due to their having a high Fetch Priority
and their being in the top of the ranked list of FIG. 4A.
However, as explained above, Fetch Priority can be influ-
enced by Pinned Importance with a user explicitly marking a
content item as important. Indeed, the Fetch Priority ranked
list of FIG. 4A can change after a user marks a content item
represented by interface element 404 as important. Likewise,
user interface 499 can include flag interface element 416 to
show that the content item was marked as important and can
include a filled circle indicator 403 to indicate a full one-
hundred percent quality representation of the content item
marked as important is cached when it might not otherwise be
cached or when it might otherwise be cached at a lower
quality representation.

Additionally, user interface 499 can include searching
interface 477 that can expose search hints, such as “kind:
flagged” which a user can use to search for content items that
has been marked as subjectively important. While a “kind:
flagged” search hint is shown in FIG. 4B, those with ordinary
skill in the art having the benefit of this disclosure will readily
understand that a wide variety other content item kinds can be
searched with searching interface 477, such as “kind:Word”,
“kind:powerpoint”, “kind:photo”, “kind:video”, etc.

After identifying content items to cache, a device can
download and cache the content items according to dynamic
schedule and at a dynamic fetch rate. Indeed, the dynamic
schedule and dynamic fetch rate can be tied to a device
stamina value.

For example, the dynamic schedule can involve determin-
ing whether the device is connected to the synchronized con-
tent management system via an adequate network connection
that does not incur data rates. Likewise, the dynamic fetch
rate can involve determining whether the device has a prede-
termined threshold battery level before initiating a download
for another content item to be cached.

FIG. 5 shows method 500 of adjusting a fetch rate and fetch
schedule for requesting items to be cached from a synchro-
nized content management system based on a client device
stamina according to some embodiments of the disclosed
technology.

Method 500 involves examining an amount of free space
on a client device at block 510, examining amount of battery
life remaining on the client device at block 520, examining a
hardware profile (e.g. processing power, RAM, etc.) of the
client device at block 530, examining network conditions
experienced by the client device at block 540.

Using the examined variables, method 500 determines the
Client Device Stamina at block 550 and adjusts the Fetch Rate
and Fetch Schedule based on the Client Device Stamina at
block 560. Although specific steps are shown in FIG. 5, in
other embodiments the method can have more or fewer steps.

A static approach to Fetch Rate/Fetch Schedule can cause
problems during certain events. For example, when a new
device makes an initial link with synchronized content man-
agement system, its free space can be very large. Also, if the
user of the device has a large number of content items existing
already in the synchronized content management system then
a large amount of content items will be transmitted to the
device and cached locally thereon. Without modifying the
Fetch Rate/Fetch Schedule, the device’s stamina could drain
very quickly. Accordingly, some embodiments of the dis-
closed technology involve a technique for adjusting Fetch
Rate/Fetch Schedule that can be applied when an initial link
to the synchronized content management system is first made.
The technique involves temporarily setting the portion of
available free space for caching very low and growing it over
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time. During this ramp up, if the device has a predetermined
requisite stamina (e.g. plugged in to power, battery life
greater than eighty percent, connected to wifi) then the
adjusted technique can be replaced by a more aggressive
caching technique can be put into place so long as the requi-
site stamina remains in place.

FIGS. 6A and 6B show exemplary possible system
embodiments. The more appropriate embodiment will be
apparent to those of ordinary skill in the art when practicing
the present technology. Persons of ordinary skill in the art will
also readily appreciate that other system embodiments are
possible.

FIG. 6A illustrates a conventional system bus computing
system architecture 600 wherein the components of the sys-
tem are in electrical communication with each other using a
bus 605. Exemplary system 600 includes a processing unit
(CPU or processor) 610 and a system bus 605 that couples
various system components including the system memory
615, such as read only memory (ROM) 620 and random
access memory (RAM) 625, to the processor 610. The system
600 can include a cache of high-speed memory connected
directly with, in close proximity to, or integrated as part of the
processor 610. The system 600 can copy data from the
memory 615 and/or the storage device 630 to the cache 612
for quick access by the processor 610. In this way, the cache
can provide a performance boost that avoids processor 610
delays while waiting for data. These and other modules can
control or be configured to control the processor 610 to per-
form various actions. Other system memory 615 may be
available for use as well. The memory 615 can include mul-
tiple different types of memory with different performance
characteristics. The processor 610 can include any general
purpose processor and a hardware module or software mod-
ule, such as module 1 632, module 2 634, and module 3 636
stored in storage device 630, configured to control the pro-
cessor 610 as well as a special-purpose processor where soft-
ware instructions are incorporated into the actual processor
design. The processor 610 may essentially be a completely
self-contained computing system, containing multiple cores
or processors, a bus, memory controller, cache, etc. A multi-
core processor may be symmetric or asymmetric.

To enable user interaction with the computing device 600,
aninput device 645 can represent any number of input mecha-
nisms, such as a microphone for speech, a touch-sensitive
screen for gesture or graphical input, keyboard, mouse,
motion input, speech and so forth. An output device 635 can
also be one or more of a number of output mechanisms known
to those of skill in the art. In some instances, multimodal
systems can enable a user to provide multiple types of input to
communicate with the computing device 600. The commu-
nications interface 640 can generally govern and manage the
user input and system output. There is no restriction on oper-
ating on any particular hardware arrangement and therefore
the basic features here may easily be substituted for improved
hardware or firmware arrangements as they are developed.

Storage device 630 is a non-volatile memory and can be a
hard disk or other types of computer readable media which
can store data that are accessible by a computer, such as
magnetic cassettes, flash memory cards, solid state memory
devices, digital versatile disks, cartridges, random access
memories (RAMs) 625, read only memory (ROM) 620, and
hybrids thereof.

The storage device 630 can include software modules 632,
634, 636 for controlling the processor 610. Other hardware or
software modules are contemplated. The storage device 630
can be connected to the system bus 605. In one aspect, a
hardware module that performs a particular function can
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include the software component stored in a computer-read-
able medium in connection with the necessary hardware com-
ponents, such as the processor 610, bus 605, display 635, and
so forth, to carry out the function.

FIG. 6B illustrates a computer system 650 having a chipset
architecture that can be used in executing the described
method and generating and displaying a graphical user inter-
face (GUI). Computer system 650 is an example of computer
hardware, software, and firmware that can be used to imple-
ment the disclosed technology. System 650 can include a
processor 655, representative of any number of physically
and/or logically distinct resources capable of executing soft-
ware, firmware, and hardware configured to perform identi-
fied computations. Processor 655 can communicate with a
chipset 660 that can control input to and output from proces-
sor 655. In this example, chipset 660 outputs information to
output 665, such as a display, and can read and write infor-
mation to storage device 670, which can include magnetic
media, and solid state media, for example. Chipset 660 can
also read data from and write data to RAM 675. A bridge 680
for interfacing with a variety of user interface components
685 can be provided for interfacing with chipset 660. Such
user interface components 685 can include a keyboard, a
microphone, touch detection and processing circuitry, a
pointing device, such as a mouse, and so on. In general, inputs
to system 650 can come from any of a variety of sources,
machine generated and/or human generated.

Chipset 660 can also interface with one or more commu-
nication interfaces 690 that can have different physical inter-
faces. Such communication interfaces can include interfaces
for wired and wireless local area networks, for broadband
wireless networks, as well as personal area networks. Some
applications of the methods for generating, displaying, and
using the GUI disclosed herein can include receiving ordered
datasets over the physical interface or be generated by the
machine itself by processor 655 analyzing data stored in
storage 670 or 675. Further, the machine can receive inputs
from a user via user interface components 685 and execute
appropriate functions, such as browsing functions by inter-
preting these inputs using processor 655.

It can be appreciated that exemplary systems 600 and 650
can have more than one processor 610 or be part of a group or
cluster of computing devices networked together to provide
greater processing capability.

For clarity of explanation, in some instances the present
technology may be presented as including individual func-
tional blocks including functional blocks comprising devices,
device components, steps or routines in a method embodied
in software, or combinations of hardware and software.

In some embodiments the computer-readable storage
devices, mediums, and memories can include a cable or wire-
less signal containing a bit stream and the like. However,
when mentioned, non-transitory computer-readable storage
media expressly exclude media such as energy, carrier sig-
nals, electromagnetic waves, and signals per se.

Methods according to the above-described examples can
be implemented using computer-executable instructions that
are stored or otherwise available from computer readable
media. Such instructions can comprise, for example, instruc-
tions and data which cause or otherwise configure a general
purpose computer, special purpose computer, or special pur-
pose processing device to perform a certain function or group
of functions. Portions of computer resources used can be
accessible over a network. The computer executable instruc-
tions may be, for example, binaries, intermediate format
instructions such as assembly language, firmware, or source
code. Examples of computer-readable media that may be
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used to store instructions, information used, and/or informa-
tion created during methods according to described examples
include magnetic or optical disks, flash memory, USB devices
provided with non-volatile memory, networked storage
devices, and so on.

Devices implementing methods according to these disclo-
sures can comprise hardware, firmware and/or software, and
can take any of a variety of form factors. Typical examples of
such form factors include laptops, smart phones, small form
factor personal computers, personal digital assistants, and so
on. Functionality described herein also can be embodied in
peripherals or add-in cards. Such functionality can also be
implemented on a circuit board among different chips or
different processes executing in a single device, by way of
further example.

The instructions, media for conveying such instructions,
computing resources for executing them, and other structures
for supporting such computing resources are means for pro-
viding the functions described in these disclosures.

Although a variety of examples and other information was
used to explain aspects within the scope of the appended
claims, no limitation of the claims should be implied based on
particular features or arrangements in such examples, as one
of'ordinary skill would be able to use these examples to derive
a wide variety of implementations. Further and although
some subject matter may have been described in language
specific to examples of structural features and/or method
steps, it is to be understood that the subject matter defined in
the appended claims is not necessarily limited to these
described features or acts. For example, such functionality
can be distributed differently or performed in components
other than those identified herein. Rather, the described fea-
tures and steps are disclosed as examples of components of
systems and methods within the scope of the appended
claims.

What is claimed is:

1. A computer-implemented method comprising:

receiving, from a mobile device, an amount of free memory

available for caching one or more content items from a

collection of content items stored in a synchronized

content management system, wherein each of the con-
tent items in the collection of content items has associ-

ated metadata, wherein the metadata associated with a

content item comprises:

a File Score calculated based on one or more recency-
related events selected from among:

a most recent occurrence of a user of the mobile device
opening the content item using an application offered
by the synchronized content management system,

amost recent occurrence of the user of the mobile device
opening the content item using a third party applica-
tion,

amost recent occurrence of the user of the mobile device
sharing the content item via the mobile device,

a most recent occurrence of another user of the synchro-
nized content management system sharing the con-
tent item with the user of the mobile device,

amost recent occurrence of the user of the mobile device
sharing the content item via another electronic device,

amost recent occurrence of the user of the mobile device
editing the content item, or

amost recent occurrence of the user of the mobile device
accessing the content item via another electronic
device;

generating, via at least one processor, a scaling factor for

each of the content items in the collection based on the

associated metadata; and
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selecting a subset of content items from the collection
based on the generated scaling factors and the amount of
free space.

2. The computer-implemented method of claim 1, wherein
selecting a subset of content items from the collection com-
prises:

generating a ranked list of content items from the collec-
tion, wherein an item with a higher scaling factor has a
higher rank in the ranked list; and

selecting content items from the ranked list beginning with
higher ranked content items until an amount of space
required to cache the selected content items fills the
amount of free space.

3. The method of claim 2 further comprising:

selecting a plurality of representation quality levels for a
content item from the ranked list.

4. The computer-implemented method of claim 2 further

comprising:

automatically caching the selected content items to the
mobile device.

5. The method of claim 1, wherein the amount of free space
is expressed as a predetermined percentage of the total free
space in the memory of the mobile device.

6. The method of claim 1, further comprising applying a
weighting factor to the one or more recency-related events.

7. The method of claim 1, wherein metadata associated
with a content item comprises:

a PinnedImportance variable for each content item in the
collection of content items, wherein the binary Pinned-
Importance variable indicates a user specified impor-
tance level.

8. The method of claim 1, wherein metadata associated a

content item comprises:

a SyncScore indicating a content item modification fre-
quency.

9. The method of claim 1, wherein metadata associated a

content item comprises:

an Objectivelmportance value indicating a degree to which
the synchronized content management system has
deemed the content item as important.

10. A system comprising:

a processor;

an account management module configured to receive,
from a mobile device, an amount of free memory avail-
able for caching one or more content items from a col-
lection of content items stored in a user account database
of'a synchronized content management system, wherein
each of the content items in the collection of content
items has associated metadata wherein the metadata
associated with a content item comprises at least a File
Score value wherein the File Score value is calculated
based on one or more recency-related events selected
from among:

a most recent occurrence of a user of the mobile device
opening the content item using an application offered
by the synchronized content management system,

amost recent occurrence of the user of the mobile device
opening the content item using a third party applica-
tion,

amost recent occurrence of the user of the mobile device
sharing the content item via the mobile device,

a most recent occurrence of another user of the synchro-
nized content management system sharing the con-
tent item with the user of the mobile device,

amost recent occurrence of the user of the mobile device
sharing the content item via another electronic device,
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amost recent occurrence of the user of the mobile device
editing the content item, or

amost recent occurrence of the user of the mobile device
accessing the content item via another electronic
device; and

a cache prioritization module configured to:

generate a scaling factor for each of the content items in
the collection based on the associated metadata;

generate a ranked list of content items from the collec-
tion, wherein an item with a higher scaling factor has
a higher rank in the ranked list;

select a subset of content items from the collection based
on the generated scaling factors and the amount of
free space, such that higher ranked content items are
selected until an amount of space required to cache
the selected content items fills the amount of free
space; and

automatically cache the selected content items to the
mobile device.

11. The system of claim 10, wherein metadata associated
with a content item further comprises at least one of a Pinned-
Importance value, a SyncScore value, or an Objectivelmpor-
tance value.

12. The system of claim 11, wherein the PinnedImportance
value comprises a variable that indicates a user specified
importance level.

13. The system of claim 11, wherein the SyncScore value
comprises a variable indicating a content item modification
frequency.

14. The system of claim 11, wherein the Objectivelmpor-
tance value comprises a variable indicating a degree to which
the synchronized content management system has deemed
the content item as important.

15. A non-transitory computer-readable medium compris-
ing:

a medium configured to store computer-readable instruc-

tions thereon; and

the computer-readable instructions that, when executed by

a processing device cause the processing device to per-
form a method, comprising:
receiving, from a mobile device, an amount of free
memory available for caching one or more content
items from a collection of content items stored in a
synchronized content management system, wherein
each of the content items in the collection of content
items has associated metadata;
generating a scaling factor for each of the content items
in the collection based on the associated metadata;
generating a ranked list of content items from the col-
lection, wherein an item with a higher scaling factor
has a higher rank in the ranked list;
selecting a subset of the content items from the ranked
list beginning with higher ranked content items until
an amount of space required to cache the selected
content items fills the amount of free space; and
automatically caching the selected content items to the
mobile device after conducting a mobile device
stamina check, wherein the stamina check comprises:
determining whether the mobile device has a battery
level above a predetermined minimum battery level
before automatically caching the selected content
items;
determining whether a network connection for the
mobile device satisfies a predetermined network
connectivity level before automatically caching the
selected content items; and
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determining whether caching a content item from a
synchronized content management system over a
current network connection will result in a cellular
network data fee before automatically caching a
content item.

16. The non-transitory computer-readable storage medium
of claim 15, wherein metadata associated with a content item
comprises a File Score value that is calculated based on one or
more recency-related events selected from among:

a most recent occurrence of a user of the mobile device
opening the content item using an application oftered by
the synchronized content management system,

a most recent occurrence of the user of the mobile device
opening the content item using a third party application,

a most recent occurrence of the user of the mobile device
sharing the content item via the mobile device,

a most recent occurrence of another user of the synchro-
nized content management system sharing the content
item with the user of the mobile device,

a most recent occurrence of the user of the mobile device
sharing the content item via another electronic device,

a most recent occurrence of the user of the mobile device
editing the content item, and

a most recent occurrence of the user of the mobile device
accessing the content item via another electronic device.
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17. A computer-implemented method comprising:
receiving, from a mobile device, an amount of free memory
available for caching one or more content items from a
collection of content items stored in a synchronized
content management system,
generating, via at least one processor, a scaling factor for
each of the content items in the collection based on the
associated metadata; and
selecting a subset of content items from the collection
based on the generated scaling factors and the amount of
free space,
automatically caching the selected content items to the
mobile device after conducting a mobile device stamina
check, wherein the stamina check comprises:
determining whether the mobile device has a battery
level above a predetermined minimum battery level
before automatically caching the selected content
items;
determining whether a network connection for the
mobile device satisfies a predetermined network con-
nectivity level before automatically caching the
selected content items; and
determining whether caching a content item from a syn-
chronized content management system over a current
network connection will result in a cellular network
data fee before automatically caching a content item.

#* #* #* #* #*
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